Variable genotype of Leber's hereditary optic neuropathy patients.
Leber's hereditary optic neuropathy is caused by a single nucleotide change in the mitochondrial deoxyribonucleic acid (mtDNA). Each cell contains thousands of mitochondrial DNA molecules. We demonstrated that in certain isolated instances, the proband and close maternal lineage relatives can have mixtures of mutant and normal mitochondrial DNA molecules (heteroplasmy). The proportion of mutant mitochondrial DNA molecules was found to shift markedly across generations and within the tissues of an individual. One unaffected mother had 65% mutant mitochondrial DNA molecules whereas her affected son had essentially 100% mutant mitochondrial DNA molecules. Two affected individuals had predominantly mutant mitochondrial DNA in their blood, but significant normal mitochondrial DNA in their hair. The demonstration of heteroplasmy within maternal lineages and affected individuals means that the successful determination of the mitochondrial DNA genotype of a family or patient with Leber's hereditary optic neuropathy requires testing of more than one family member and more than one tissue from each individual.